Abstract. Firstly, we establish the generalized Ostrowski inequality for local fractional integrals on fractal sets R (0 < 1) of real line numbers. Secondly, we obtain some new inequalities using the generalized convex function on fractal sets R .
Introduction
In 1938, Ostrowski established the following interesting integral inequality for di¤erentiable mappings with bounded derivatives [12] : is the best possible. This inequality is well known in the literature as the Ostrowski inequality. For more information recent development on Ostrowski inequality, please refer to [1] - [10] , [13] - [19] and so on.
De…nition 1 (Convex function). The function f : [a; b]
R ! R, is said to be convex if the following inequality holds f (tx + (1 t)y) tf (x) + (1 t)f (y)
for all x; y 2 [a; b] and t 2 [0; 1] : We say that f is concave if ( f ) is convex.
Theorem 2 (Hermite-Hadamard inequality). Let f : I R !R be a convex function on the interval I of real numbers and a; b 2 I with a < b. If f is a convex function then the following double inequality, which is well known in the literature as the Hermite-Hadamard inequality, holds [14] (
Preliminaries
Recall the set R of real line numbers and use the Gao-Yang-Kang's idea to describe the de…nition of the local fractional derivative and local fractional integral, see [20, 21] and so on.
Recently, the theory of Yang's fractional sets [20] was introduced as follows. For 0 < 1; we have the following -type set of element sets: Z : The -type set of integer is de…ned as the set f0 ; 1 ; 2 ; :::; n ; :::g :
The -type set of the rational numbers is de…ned as the set fm = p q : p; q 2 Z; q 6 = 0g:
The -type set of the irrational numbers is de…ned as the set fm 6 = p q : p; q 2 Z; q 6 = 0g:
R : The -type set of the real line numbers is de…ned as the set R = Q [ J : If a ; b and c belongs the set R of real line numbers, then (1) a + b and a b belongs the set R ;
The de…nition of the local fractional derivative and local fractional integral can be given as follows.
De…nition 2. [20]
A non-di¤ erentiable function f : R ! R ; x ! f (x) is called to be local fractional continuous at x 0 , if for any " > 0; there exists > 0; such that
holds for jx x 0 j < ; where "; 2 R: If f (x) is local continuous on the interval (a; b) ; we denote f (x) 2 C (a; b):
for any x 2 I R; then we denoted f 2 D (k+1) (I); where k = 0; 1; 2; :::
Then the local fractional integral is de…ned by,
with t j = t j+1 t j and t = max f t 1 ; t 2 ; :::; t N 1 g ; where [t j ; t j+1 ] ; j = 0; :::; N 1 and a = t 0 < t 1 < :::
De…nition 5 (Generalized convex function). [20] Let f : I R ! R : For any x 1 ; x 2 2 I and 2 [0; 1] ; if the following inequality
holds, then f is called a generalized convex function on I:
Here are two basic examples of generalized convex functions:
; then we have
:
; k 2 R:
In [11] , Mo et al. proved the following generalized Hermite-Hadamard inequality for generalized convex function:
In this paper, we establish the generalized Ostrowski inequality and we obtain some new inequalities using generalized convex function and inequality (2.1).
Main Results
We will start the generalized Montgomery identity for local fractional integrals as follow:
we have the identity
Proof. Using the local fractional integration by parts, we have
If we devide the rsulting equality with (b a) , then we complete the proof. Now, by using generalized Montgomery identity we will obtain generalized Ostrowski inequality for local fractionl integral as follow:
Theorem 4 (Generalized Ostrowski inequality). Suppose that the assumptions of Theorem 3 are satis…ed, then we have the inequality
Proof. Taking modulus in Theorem 3, we get
Using Lemma 2; we have
Putting the calculated intagrals K 1 and K 2 in (3.2), then we have
which completes the proof.
Theorem 5. Suppose that the assumptions of Theorem 3 are satis…ed, then we have the inequality
where q > 1;
is de…ned by
Proof. Taking modulus in Theorem 3 and generalized Hölder's inequality (Lemma 3), we obtain
Theorem 6. Suppose that the assumptions of Theorem 3 are satis…ed, then we have the equality
where q(t) = Proof. Using the local fractional integration by parts, we obtain
Changing variables with u = ta + (1 t) b and du = (a b)dt; we have
Multiplying the last equality with (b a) , we obtain the desired result.
Theorem 7. The assumptions of Theorem 6 are satis…ed. If jf j q is generalized convex on [a; b], then we have the inequality
where p; q > 1 with
Proof. Taking madulus in Theorem 6 and using generalized Hölder's inequality, we have
Since jf j q is generalized convex on [a; b] ; by generalized Hermite-Hadamard inequality (Theorem 2), we have
Putting the equalities (3.6)-(3.7) and inequalities (3.8)-(3.9) in (3.5), we obtain
which completes the proof. 
:
Using generalized convexity of jf j q ; we obtain 
This completes the proof.
